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(54) Method for producing partially expanded bodies with a pvobased cellular structure and 
mould lor their production 

(57) The present invention relates to a method for 
producing partially expanded bodies with a PVC-based 
embryo cellular structure comprising the steps of filling 
a plurality of moulds (1) with a paste containing PVC, n j 
loading these moulds (1) onto a press provided with 
heating and cooling means designed to subject the 
paste to the combined action of an increase in pressure 
and variation in temperature, expansion of the paste in- 
side the moulds (1) and consequent forming of partially 
expanded bodies with an embryo cellular structure. In 
accordance with the present invention, during the ex- 
pansion step, a step involving transfer of a first excess 
amount of paste from a main compartment (4) of the 
mould (1) to a secondary compartment (5) of the mould 
(1) takes place. This results in the formation, during the 
expansion and consequent forming step inside the main 
compartment (4), of a partially expanded main body with 
an embryo cellular structure and, inside the secondary 
compartment (5), of a partially expanded secondary 
body with an embryo cellular structure. The containing 
area (3) of the mould (1 ) is divided by a separation baffle 
(6) into two compartments, i.e. a main compartment (4) 
and a secondary compartment (5), communicating with 
each other by means of connection channels (8) formed 
on the separation baffle (6) itself. 
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Description 



[0001] The present invention relates to a method for 
producing partially expanded bodies with a PVC-based 
embryo cellular structure and to a mould for the produc- 
tion of these bodies. 

[0002] More precisely, the method and the mould 
which form the subject of the present invention are ad- 
vantageously used for the production of partially ex- 
panded bodies (called "embryo cellular bodies" in the 
specific technical sector) which, as a result of subse- 
quent chemical-physical treatment, can be used to ob- 
tain expanded products, mainly in the form of panels, 
which can be used as thermal/acoustic insulators in the 
building sector or for applications in the naval or aero- 
nautic sector or also for imparting floating properties to 
boats, etc. 

[0003] As is known, the production process which re- 
sults in the manufacture of the panels envisages initially 
the formation of a paste consisting of a mixture of pow- 
ders (PVC and other compounds) and liquid substances 
(in particular isocyanates). 

[0004] Subsequently the paste is subjected to pres- 
sure, heating and subsequent cooling inside suitable 
moulds from where the so-called "embryo cellular bod- 
ies" are then extracted. The latter, following further heat 
treatment in water or steam ovens, are further expanded 
as a result of the hydrolysis reaction of the isocyanate 
groups present in the material, giving rise to the forma- 
tion of the panels. 

[0005] At present, the methods for the production of 
"embryo cellular bodies" envisage filling the moulds with 
quantities of pastes greater than that required (with an 
excess amount, in terms of weight, equal to about 8% 
of the product leaving the mould) so as to allow gaseous 
inclusions to escape from the moulds during the heating 
step. In other words, the excess paste introduced into 
the moulds allows, at the end of processing, panels with 
a perfectly regular shape, devoid of gaseous forms or 
cavities, to be obtained. 

[0006] In accordance with a first known embodiment 
of a method and apparatus forthe production of "embryo 
cellular bodies", the excess paste equivalent to 8% by 
weight emerges from the top edge of the mould. 
[0007] Generally this occurs after about 5-6 minutes 
from the start of heating of the moulds following the in- 
crease in pressure which occurs inside them owing to 
the chemical reactions which develop in the pastes. 
[0008] Consequently there is a non. -recoverable wast- 
age of material (since at high temperature the PVC ge- 
latinizes and the expanding substances deteriorate). 
[0009] At the same time the drawing off of the harmful 
vapours is necessary, with a consequent obvious in- 
crease in the production costs which have a negative 
effect on the cost of the final product. 
[0010] More recently, in order to overcome at least 
partly these drawbacks, a second embodiment of a 
method and apparatus for the production of "embryo cel- 



lular bodies" has been devised, by means of which it is 
possible to recover and therefore re-use the excess 
paste introduced initially into the moulds, thereby avoid- 
ing the wastage of material and the danger of environ - 
5 mental pollution caused by the evaporation of the iscy- 
anates. 

[0011] This second embodiment, which is described 
in the patent No. IT 1 ,242,873 and envisages the extrac- 
tion of the excess paste during a step of the process 
10 involving heating of the paste in the moulds, has in prac- 
tice proved to have certain drawbacks. 
[0012] In fact, it uses means for extraction of the ex- 
cess paste which are costly, impractical, pose consider- 
able maintenance problems and do not allow subse- 
ts quently basically an optimum re-use of the excess 
paste. 

[0013] The main object of the present invention is 
therefore that of overcoming the drawbacks associated 
with the methods and the moulds of the known type by 

20 providing a new method for producing partially expand- 
ed bodies with a PVC-based embryo cellular structure 
which allows the recovery in a simple and low-cost man- 
ner of substantially all the excess paste introduced ini- 
tially into the moulds, avoiding at the same time wastage 

25 of material and risks of environmental pollution caused 
by the evaporation of the isocyanates. 
[0014] A further object of the present invention is that 
of providing a mould for the production of these partially 
expanded bodies which allows recovery of the excess 

30 paste initially introduced inside it. 

[0015] Another object of the present invention is that 
of providing a mould for the production of partially ex- 
panded bodies with a PVC-based embryo cellular struc- 
ture, which is simple, reliable and does not require high 

35 maintenance costs. 

[0016] The technical characteristics of the invention, 
in accordance with the abovementioned objects, may 
be clearly understood from the contents of the claims 
indicated below and the advantages thereof will emerge 

40 more clearly from the detailed description which follows, 
with reference to the accompanying drawings, which 
show some purely exemplary and non-limiting embodi- 
ments in which: 

45 - Figure 1 shows a schematic plan view of the mould 
according to the present invention; 
Figure 2 shows a side view, on a larger scale and 
in cross-section, of a portion of the mould according 
to Figure 1 ; 

so - Figure 3 shows a partial schematic plan view of a 
portion of a variation of embodiment of the mould 
according to the present invention. 

[0017] In accordance with the figures of the accom- 
55 panying drawings, 1 denotes, in its entirety, the mould 
according to the present invention. 
[0018] The mould 1 has a substantially rectangular 
shape bounded perimetrally by a perimetral edge 2 (with 
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paste from a main compartment (4) of said mould 
(1) to a secondary compartment (5) of said mould 
(1) takes place, said expansion step and said form- 
ing step consequently producing inside said main 
compartment (4) and secondary compartment (5) 5 
respectively a partially expanded main body and 
secondary body with an embryo cellular structure. 

2. Method according to Claim 1 , characterized in that 
said transfer step takes place during said expansion 10 
step when the pressure inside the paste reaches a 
threshold value designed to allow the passage of 
the first excess amount of paste through connection 
channels (8) arranged between said main compart- 
ment (4) and said secondary compartment (5). is 

3. Mould for the production of partially expanded bod- 
ies with a PVC-based embryo cellular structure, 
which can be charged with a paste containing PVC, 
expanding substances, stabilizers and liquids con- 20 
taining isocyanates and which can be used in a 
press operationally associated with heating and 
cooling means which are designed to subject said 
paste to the combined action of an increase in pres- 
sure and variation in temperature, said mould (1) 25 
being peripherally bounded by a perimetral edge (2) 
designed to define a containing area (3) for receiv- 
ing said paste and produce said partially expanded 
bodies with an embryo cellular structure, character- 
ized in that the containing area of said mould (1 ) is 30 
divided by a separation baffle (6) into at least two 
compartments, i.e. a main compartment (4) and a 
secondary compartment (5), which communicate 
with each other by means of connection channels 

(8) formed on said separation baffle (6). 35 



channels formed on the upper surface (7) of said 
separation baffle (6). 

9. Mould according to Claim 3, characterized in that a 
perimetral groove (9) is formed on top of said per- 
imetral edge (2). 

10. Mould according to Claim 9, characterized in that 
said secondary compartment (5) discharges said 
second excess amount of paste into said perimetral 
groove (9). 

11. Mould according to Claim 9, characterized in that 
said groove (9) is formed on the perimetral edge (2) 
only in the region of said secondary compartment 
(5). 



4. Mould according to Claim 3, characterized in that 
said secondary compartment (5) has dimensions 
smaller than those of said main compartment (4). 

5. Mould according to Claim 3, characterized in that 
said main compartment (4) discharges via said con- 
nection channels (8) a first excess amount of paste 
into said secondary compartment (5). 

6. Mould according to Claim 5, characterized in that 
said first excess amount of paste is equivalent to 
7-9% by weight of the paste originally introduced 
inside said mould (1). 

7. Mould according to Claim 3, characterized in that 
said secondary compartment (5) discharges exter- 
nally a second excess amount of paste equivalent 
to 7-9% by weight of the paste originally discharged 
inside it from said main compartment (4). 

8. Mould according to Claim 3, characterized in that 
said connection channels (8) consist of transverse 
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paste from a main compartment (4) of said mould 
(1) to a secondary compartment (5) of said mould 
(1 ) takes place, said expansion step and said form- 
ing step consequently producing inside said main 
compartment (4) and secondary compartment (5) 
respectively a partially expanded main body and 
secondary body with an embryo cellular structure. 

Method according to Claim 1 , characterized in that 
said transfer step takes place during said expansion 
step when the pressure inside the paste reaches a 
threshold value designed to allow the passage of 
the first excess amount of paste through connection 
channels (8) arranged between said main compart- 
ment (4) and said secondary compartment (5). 

Mould for the production of partially expanded bod- 
ies with a PVC-based embryo cellular structure, 
which can be charged with a paste containing PVC, 
expanding substances, stabilizers and liquids con- 
taining isocyanates and which can be used in a 
press operationally associated with heating and 
cooling means which are designed to subject said 
paste to the combined action of an increase in pres- 
sure and variation in temperature, said mould (1) 
being peripherally bounded by aperimetral edge (2) 
designed to define a containing area (3) for receiv- 
ing said paste and produce said partially expanded 
bodies with an embryo cellular structure, character- 
ized in that the containing area of said mould (1 ) is 
divided by a separation baffle (6) into at least two 
compartments, i.e. a main compartment (4) and a 
secondary compartment (5), which communicate 
with each other by means of connection channels 
(B) formed on said separation baffle (6). 

Mould according to Claim 3, characterized in that 
said secondary compartment (5) has dimensions 
smaller than those of said main compartment (4). 

Mould according to Claim 3, characterized in that 
said main compartment (4) discharges via said con- 
nection channels (8) a first excess amount of paste 
into said secondary compartment (5). 

Mould according to Claim 5, characterized in that 
said first excess amount of paste is equivalent to 
7-9% by weight of the paste originally introduced 
inside said mould (1). 

Mould according to Claim 3, characterized in that 
said secondary compartment (5) discharges exter- 
nally a second excess amount of paste equivalent 
to 7-9% by weight of the paste originally discharged 
inside it from said main compartment (4). 

Mould according to Claim 3, characterized in that 
said connection channels (8) consist of transverse 



10 



channels formed on the upper surface (7) of said 
separation baffle (6). 

9. Mould according to Claim 3, characterized in that a 
perimetral groove (9) is formed on top of said per- 
imetral edge (2). 

10. Mould according to Claim 9, characterized in that 
said secondary compartment (5) discharges said 
second excess amount of paste into said perimetral 
groove (9). 



11. Mould according to Claim 9, characterized in that 
said groove (9) is formed on the perimetral edge (2) 
15 only in the region of said secondary compartment 
(5). 



20 



25 



30 



35 



40 



45 



50 



55 



4 



EP1 110 694 A1 




BEST AVAILABLE WW 

5 



EP 1 110 694 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 83 0797 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <ln!.CL7) 



s 

3 



US 2 525 380 A (FELDMAN JOHN E) 
17 October 1950 (1950-10-17) 

* claim 1; figures; example * 

* column 4, line 60 - line 63 * 

DE 196 17 234 A ( HENNECKE GMBH) 
6 November 1997 (1997-11-06) 

* figures * 

PATENT ABSTRACTS OF JAPAN 
vol . 006, no. 220 (M-169), 

5 November 1982 (1982-11-05) 

6 JP 57 125026 A (IKEDA BUTSUSAN KK), 
4 August 1932 (1982-08-04) 

* abstract; figures * 



1-6,8 



9-11 



3,4 



B29C44/34 
B29C 44/08 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.7) 



B29C 



The present search report has been drawn up tor all claims 



Place at search 

THE HAGUE 



Dale ot completion ot the search 

10 May 2000 



Examiner 

Pipping, L 



CATEGORY OF CITED DOCUMENTS 

X ' particularly releva-.t it takan alone 

Y particularly relevarii if combine q with another 

document of the same category 
A . technologies* background 
O • non-written disclosure 
P intermediate document 



T : theory or principle underlying the invention 
E : earlier patem aocument, dui published on, or 

after tne tiling dale 
D ; document ciled in tha application 
L : dccumenl cited tor other reasons 

& member ot the same patent lamily. corresponding 
dccumenl 



RMsnnnm- <fp nm«UAi i > 



6 



I A1 



EP1 11 



%RCH REPORT 
NATION NO. 



EP 99 83 0797 



European Patent 
Office 



EUROPEAN SE 



Jnts crted in me above-mentioned European search report. 
>n 

h are merely given tor the purpose of information. 

10-05-2000 



Patent family 
member(s) 



Publication 
date 



NONE 



NONE 


JP 


1596863 C 


28-01- 


1991 


JP 


2017335 B 


20-04- 


1990 



DOCUMENTS CONSIDERED TO BE 



Category 



i patent Office. No. 12/82 



Citation ol document with indication, where api 
of relevant passages 



US 2 525 880 A (FELDMAN JOHN E 
17 October 1950 (1950-10-17) 

* claim 1; figures; example * 

* column 4, line 60 - line 63 * 

DE 196 17 284 A (HENNECKE GMBH' 
6 November 1997 (1997-11-06) 

* figures * 

PATENT ABSTRACTS OF JAPAN 
vol . 006, no. 220 (M-169), 

5 November 1982 (1982-11-05) 

6 JP 57 125026 A (IKE0A BUTSUS* 
4 August 1982 (1982-08-04) 

* abstract; figures * 



The present search report has 


been drawn up for ali 


Race of search 


Dale ol com 


THE HAGUE 


10 Ma 



CATEGORY OF CITED DOCUMENTS 

X particularly roles/a nx if taken along 

Y . particularly relevant if combineo with another 

document of the same category 
A : technological background 
O ■ non-written disclosure 
P : intermediate document 



BEST AVAILABLE COPY 

6 



3E IS BLANK 
MIS PAGE IS BLANK 



